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Earlier studies have confirmed that uncoupled matching networks for multiple antennas (i.e. one matching network per antenna) can be used to enhance the capacity of closely-spaced half-wavelength dipole antennas in a given propagation environment (see [3] and references therein). In particular, the capacity improvement results from an optimal trade-off between received power and correlation. However, these studies are largely based on simulations and they consider neither user influence nor realistic terminal antennas. Therefore, the effectiveness of adaptive matching for multiple-antenna terminals is largely unexplored.
In this Letter, the potential MIMO capacity gain from adaptive matching is examined were measured to obtain good fading statistics [5] . Overall, there are in total 5×9×2 = 90 channel realizations in the space domain for each propagation scenario.
Capacity evaluation with adaptive matching: The capacity of the measured 2×2
MIMO channel is evaluated, assuming equal TX power allocation. In order to make fair comparisons between the FS and TH cases, as well as between no matching and capacity-optimal matching, the MIMO channels from all cases are normalised with the average channel gain of a common reference [5] , i.e. FS case with no matching, at each RX location. A common reference enables the comparison to account for differences in both received power and eigenvalue dispersion (ED). ED measures the scattering richness of a channel, with lower ED indicating greater richness. To minimise the impact of channel estimation error in the capacity calculation, the reference SNR is set to be 10 dB. This is such that the measured average SNR for each case is at least 10 dB higher than the evaluation SNR. At each frequency band, 10 MHz of bandwidth around the centre frequencies is used. As a further reference, the capacity of the ideal 2×2 i.i.d. Rayleigh case is also calculated.
To obtain the capacity-optimal uncoupled matching states for each normalised instantaneous channel realization, a dense grid of impedance matching states on the Smith chart is applied to each of the two antenna ports in the RX configuration. The capacity with all possible matching states across the two ports is then calculated using the procedure detailed in [6] . Since the matching is performed at the centre frequency only, the matching states at the two antenna ports that maximise the capacity at that frequency are then applied to the full 10 MHz bandwidth.
Results and discussion: The capacity performances with and without matching in the NLOS scenario are depicted with cumulative distribution functions (CDFs) in Fig. 2 and Fig. 3 matching, and hence the LOS results are omitted here for the sake of conciseness.
The underlying mechanisms of the achieved capacity gain can be explained in terms of variations in received power and ED, as given in Table 1 . Due to rich scattering in the measured indoor environment, it is assumed that the ED variation can be translated as SNR variation, as suggested in [7] . At 0.825 GHz, the capacity gain in the TH case results from the increased received power and ED gain, with power gain being the dominant contributor (see Table 1 ). GHz, the antenna performances are far more affected by the absorption in the hands, which results in a lower power gain with adaptive matching than that at 0.825 GHz. Black curves: TH user case Grey curves: FS case 
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